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(Edema of the hand has been mentioned earlier as being dangerous; in fact it is our biggest problem. CEdema fluid is rich in protein and is an ideal culture medium for the fibroblast, this exudate lying between the gliding planes of the extensor hood, around the flexor tendons and amongst the ligaments of the small joints. Within a short time the whole gliding apparatus is glued by a fibrous mass: a congealed hand. Many who have reconstructed late injuries of the hand which have been oedematous will recall the fibrous scar which sticks all the normally smooth gliding surfaces together. CEdema must be prevented or, if present, got rid of rapidly; failure to appreciate its importance is another cause of simple mismanagement of trivial injury of the hand.
A common error is to use a sling which allows the hand to hang in a dependent position. It keeps the metacarpophalangeal joints extended and the interphalangeal joints flexed round the edge of the sling. When cedema occurs it blows up the soft tissues and forces the finger-joints into the dangerous position.
A crushed hand will always become aedematous unless in a compressing bandage, with the fingers in the position already shown, the metacarpophalangeal joints flexed, the interphalangeal joints straight and the thumb abducted. The hand in this bandage needs elevation and the hand pinned inside a roller towel is best.
Post-traumatic Hyperpathia in the Limbs by Athol Parkes FRcsEd FRCSGlasg (Western Infirmary, Glasgow)
The term 'hyperpathia' was first used by Foerster. A literal definition would be 'too much feeling'. It is almost synonymous with tenderness or sensory over-response with the addition of some spontaneous pain. Many different kinds of hyperpathia occur following injury to peripheral nerves, the most notorious being the condition first described by Weir Mitchell during the American Civil War as 'causalgia'. True causalgia is, however, excluded from the present paper. It is concerned with the less severe forms of hyperpathia often described as 'minor causalgias'.
The material studied consists of 139 cases seen in the special peripheral nerve injury centres set up during the Second World War by the Medical Research Council. Their records did not contain sufficient scientific data to warrant publication in the official MRC Report on peripheral nerve injuries which was published after the war. Twelve of these cases were major amputation stumps and have been excluded from the present study. This left 67 cases classed as irritative nerve lesions, and 60 cases of tender scars and digital amputation stumps.
Irritative Nerve Lesions (67 cases) Of these, 38 were in the upper limb and 29 in the lower. Nerve lesions situated at or above the level of the elbow or knee outnumbered the lesions below this level by two to one. As in the case of true causalgia, the majority were situated in the median nerve or in the medial popliteal component of the sciatic nerve. In contrast to true causalgia, the above-mentioned nerves were not involved in at least 15 cases. In all cases classed as irritative nerve lesions there was hyperpathia in the cutaneous distribution of the nerve, and the nerve lesion was always incomplete. About half the cases had spontaneous pain not aggravated by emotional factors. All showed a tendency to spontaneous cure.
The following operations were carried out: (1) Exploration and neurolysis (20 cases). Of these, 4 had a foreign body embedded in the nerve; removal of this foreign body relieved the hyperpathia. In the remaining 16 the hyperpathia was not relieved by neurolysis. (2) Sympathectomy (4 cases). In none of these was the hyperpathia relieved though in some spontaneous pain did seem to be improved. (3) Resection and suture. This was carried out in only one case where the medial popliteal nerve had been almost divided. The hyperpathia was relieved but it was not possible to follow up the case for more than three months.
Tender Scars and Tender Digital Amputation Stumps (60 cases)
In most of these the initial injury was to the distal part of a digit which might or might not have called for primary amputation. In 33 out of the 60 cases obvious sepsis developed in the wound. All were in the upper limb and, as regards digits involved, the thumb, index and middle fingers were affected four times as frequently as the ring and little fingers.
In all patients included in this category, hyperpathia was widespread in relation to the scar and sonletimes spread into other nerve territories. The affected skin was extremely sensitive to very light touch, which caused an 'electric shock' feeling with involuntary withdrawal of the limb. It was typical of these cases that the tender area was cyanotic and the more proximal the scar the more was there a tendency for the patients to have spontaneous pain. Methods employed mainly for investigation included infiltration of tender areas with local anmsthetic, proximal nerve blocks, periarterial blocks and cervical sympathetic blocks. None of these procedures produced more than temporary improvement in the hyperpathia. Methods employed for treatment included amputation or re-amputation of the tender part, nerve resections together with procedures to prevent regeneration of nerve fibres or to interrupt other possible pain pathways, and sympathectomy. In some cases massive doses of vitamin B were administered in combination with one or more of the above-mentioned surgical measures. Amputation or re-amputation never had more than a temporary effect in reducing the hyperpathia. The more proximal the amputation, the more was the tendency for spontaneous pain to become worse.
Nerve resections were nearly always successful in abolishing tenderness but two or three months later the tenderness always returned and was then very often over a much wider area than before. This recurrence of tenderness seemed to coincide with the development of an end bulb on the proximal stump of the resected nerve. Subsequent isolation of this neuroma at a second operation did not reduce the newly developed tenderness, showing that the latter was not due to fibres growing out into the tissues from the proximal cut end. Removal of the neuroma, however, abolished the tenderness but again only for a period of two or three months, after which it returned. Attempts were made to prevent the formation of a neuroma by injecting formalin into the proximal stump after resection. In two or three cases this had the unpleasant effect of producing intense hyperhidrosis of the whole hand which lasted many months, and the patients complained of severe aching pain at the site of injection.
In the 8 cases where sympathectomy was performed, tenderness was not reduced, but in about half there was less spontaneous pain.
Cases treated with intensive doses of vitamin B
were no better than those having surgery alone.
Of the 60 cases, only 15 showed any worthwhile improvement as a result of surgical treatment and all these were treated by nerve resection followed by early active use. They included 3 cases in which the proximal nerve stump was also injected with formalin.
Discussion
Twenty years ago, when the results of the investigation and treatment of these cases were being analysed, various theories were considered in order to attempt to explain the results obtained. It now becomes obvious that too much attention was being paid to the periphery and not enough to the nervous system as a whole. This was due largely to the desire to evolve some form of surgical treatment at the periphery which would solve the problem of'treatment. At that time one was unaware of the extent of the retrograde changes that have since been shown to occur, not only in damaged nerve fibres but also in the associated neurones in the spinal medulla and in other neurones in synaptic relation with them. The 'central' theory of hyperpathia has been supported mainly by Livingston (1943) , the idea being that the retrograde neuronal effects of peripheral nerve damage create unstable and malfunctioning pools of neurones in the cord, brain stem, basal centres and cerebral cortex which, in turn, result in the distortion of finely balanced and integrated patterns of sensory and motor activity. To quote Sunderland (1968):
'The severed nerve endings are the source of abnormal impulses which pour into the central nervous system and these add to the confusion already created at central levels. It is the consolidation of central irritable foci that defeats all attempts to control, relieve or cure the pain by procedures directed solely at the periphery. The abnormal senEations are, in fact, the end result of interdependent central and peripheral activities which are amalgamated into a biological unity.' This theory certainly does much to explain the disappointments associated with all the methods of treatment so far described but it does little to help us solve the problem of treatment except insofar as it underlines the importance of treating the patient as a whole rather than concentrating on the local lesion.
